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Example 4.1 BJT Saturation 

Determine the base and collector currents and cr for 
the saturated BJT in Figure 4.3. Let jS,.- = 65. 
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Example 4.2 BJT Analysis with Known States i 

Figure 4.4 shows a portion of a digital circuit where 
the state of each transistor is known. Solve for the 
voltages at the base and emitter of each BJT. y \ 
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Example 4.3 Diode Analysis 
with Known States 

Determine the current I through the branch in Figure 
4.5. Also, find the voltage at the base of the transistor 
Q. Assume the BJT base current is negligible. 
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Example 4.4 BJT Inverter Voltage 
Transfer Characteristic 

For the BJT inverter of Figure 4.6, determine the high 
and low noise margins for V cc = 5 V, R B = 10 kO, 
R c = 1 kil, and jS F = 60. 
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FIGURE 4.7 TTL Family Super-circuitry Block Diagram 
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FIGURE 4.8 Pull-up Current Sources: (a) Passive, (b) Active, (c) Darlington pair active 
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FIGURE 4.9 Fan-out Current Sinking 
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Example 4.5 Level-Shifting 

What is the level-shifting voltage V SH ift of the BJT 
diode pair in Figure 4.10? Assume the BJT is forward- 
active and the diode is conducting. 
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Example 4.6 Self-Biasing BJT 


Determine the ratio R B /R c: for a self-biasing BJT with 
Vo; = 0.6 V. Let V cc = 4 V and p v = 60. 
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FIGURE 4.13 Power Supplied to a Logic Gate 



Example 4.7 Average Power Dissipation 

Figure 4.15 shows the top portion of a bipolar logic 
gate. The resistor currents for the output high state 
are I RB (OH) = 1.55 mA, I RC (OH) = 24.7 pA, 
I RC1 >(OH) = 1.21 mA, and for the output low state 
I rb (OL) = 1.14 mA, I R c(OL) = 4.48 mA, and 
Ircp(OL) = 104 pA. What is the average power dis¬ 
sipated in this gate? 
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FIGURE 4.14 Current Supplied to a Bipolar Logic Gate 



I I I 


I 1 I 

I I I 


= t.S“S~yr\-t 2=A -T/^ + L. 2L1 m 

= JL J=l^£ 


r. Cm3 ^ X^gCoQ + j Rc (oP) +- .l gcp (ql) 

^ rM -t~ *4-4% 7>1 ~t f O ^ P 


— S . 1-2. ft ft 


PorC^-t 

^ Hf-CL fa f~0 -h 1 CLC (o *0 J 

| V’er' ^ f 2--¥5«4 ^ x V 

J I 

^ 9— / 

\ X / 


/^<r Pll/^ ) — 2 I ■ ?> rn \aL 

































































